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[Title of the Invention] CONNECTING STRUCTURE OF FILM CARRIER 
[Abstract] 

[Purpose] To provide a connecting structure in which a film 
carrier loaded with an IC by TAB or the like and a rigid printed 
circuit board are connected, which may cause no short-circuit 
even when the pattern of a connecting part is made fine, attain 
high bonding strength of the connecting part, and maintain the 
conductivity with high reliability for distortion due to resin 
sealing of the IC . 

[Constitution] in this connecting structure of the film 
carrier in which a terminal part 2x of the film carrier 2 loaded 
with the IC 1 and a terminal part of the printed circuit board 
3 are connected by an anisotropic conductive adhesive 6, an 
insulating base material film 2b of the film carrier 2 is partly 
or totally removed between the part loaded with the IC 1 and 
the connecting part of the film carrier 2 and the printed 
circuit board 3 . in this case, the terminal part of the printed 
circuit board 3 is provided with a surface treatment layer 
formed with a thickness equal to or smaller than the half of 
the mean particle diameter of conductive particles contained 
in the anisotropic conductive adhesive 6. 
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[Claims ] 

[Claim 1 ] A connecting structure of a film carrier, in which 
a film carrier loaded with an IC and a rigid printed circuit 
board are connected by an anisotropic conductive adhesive, 
wherein an insulating base material film of the film carrier 
is partly or totally removed between a part loaded with the 
IC and the connecting part of the film carrier and the printed 
circuit board, and the terminal part of the printed circuit 
board is provided with a surface treatment layer formed with 
a thickness equal to or smaller than the half of the mean 
particle diameter of conductive particles contained in the 
anisotropic conductive adhesive. 

{Claim 2] The connecting structure of a film carrier 
according to claim 1, wherein the film carrier is a film carrier 
loaded with an IC by TAB system. 
[Detailed Description of the Invention] 
[0001] 

[Industrial Field of Application] 

This invention relates to a connecting structure of a 
film carrier, in which a film carrier and a printed circuit 
board are connected to relax the stress in connection, and have 
high reliability mechanically and electrically. 
[0002] 
[Prior Art] 

As an IC packaging method to an electronic device, it 
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is generally known that a film carrier in which a printed 
conductor and an insulating base material film are integrated 
is loaded with an IC TAB system, and the film carrier loaded 
with the IC and a rigid printed circuit board (PCB) are 
connected to each other by solder. 
[0003] 

Fig. 6 is a sectional view of a connecting structure in 
which a film carrier 2 loaded with an IC 1 is connected to a 
PCB 3 and an LCD 4 according to the above conventional method. 
As shown in the drawing , a terminal part 2 of the film carrier 
2 and a terminal part of the PCB3 are connected to each other 
by solder 5. Generally the film carrier 2 is composed of a 
printed conductor 2a formed of copper foil and an insulating 
base material film 2b formed of polyimide or the like, but the 
connection using solder as in the drawing is made by previously 
removing the insulating base material film 2b of the terminal 
part 2x to be soldered from the film carrier 2 and after that 
performing hand soldering, solder ref low, solder press and the 
like. The film carrier 2 and the LCD 4 are connected to each 
other by an anisotropic conductive adhesive 6. 
[0004] 

In the connecting method using solder as shown in Fig. 
6, however, when the terminal parts of the film carrier 2 and 
the PCB 3 are made finer about a pitch of 0.3 mm or less with 
the recent high-density packaging, the problem of short- 
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circuit is caused. 
[0005] 

Therefore, as shown in Fig. 5, the anisotropic conductive 
adhesive 6 has been used instead of solder to connect the film 
carrier 2 and the PCB 3 to each other. 
[0006] 

[Problems that the Invention is to Solve] 

As shown in Fig. 5, however, when the film carrier 2 from 
which the insulating base material film 2b of the terminal part 
2x is removed and the PCB 3 are connected to each other by the 
anisotropic conductive adhesive 6, encountered is the problem 
that a binder of the anisotropic conductive adhesive adheres 
to a heat pressure head used in connection. Further, since 
the insulating base material film 2b is removed at the terminal 
part 2x of the film carrier 2, the anisotropic conductive 
adhesive 6 is gone to lower the mechanical adhesive strength 
of the film carrier 2 and the PCB 3, so that desired adhesive 
strength cannot be obtained. 
[0007] 

On the contrary, as shown in Fig. 4, it is considered 
that the film carrier 2 and the PCB 3 are connected to each 
other by the anisotropic conductive adhesive 6 without removing 
the insulating base material film 2b from the film carrier 2 . 
However, since the insulating base material film formed of 
polyimide or the like is comparatively solid, this method 
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causes the problem that the distortion of sealing resin 7 of 
the IC 1, and the distortion of connection between the film 
carrier 2 and the LCD 4 are concentrated on the connecting part 
between the film carrier 2 and the PCB 3 to lower the reliability 
of the connecting part. 
[0008] 

Generally a solder plated layer is formed on the surface 
of the terminal part of the PCB 3 by solder dipping or solder 
leveling. When the terminal part where this type of plated 
layer is formed is connected by the anisotropic conductive 
adhesive 6, however,, encountered is the problem that the 
conductive particles in the anisotropic conductive adhesive 
6 are buried in the plated layer so that it is impossible to 
obtain stable conductivity. 
[0009] 

This invention has been mage to solve the problems of 
the prior art, and it is an object of the invention to connect 
a film carrier and a printed circuit board without the 
occurrence of short-circuiting even when the pattern of a 
connecting part is made fine, and with enough adhesive strength 
and high reliability. 
[0010] 

[Means for solving the Problems] 

The inventors of this invention have found that in 
connecting a film carrier loaded with an IC and a printed 
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circuit board using an anisotropic conductive adhesive, when 
an insulating base material film of the film carrier of the 
connecting part thereof is not removed, but it is removed 
between an IC loaded part and the connecting part between the 
film carrier and the printed circuit board, the anisotropic 
conductive adhesive will not adhere to a heat pressure head, 
the adhesive strength of the film carrier and the printed 
circuit board is enough, and further stress of distortion due 
to resin sealing of the IC can be relaxed to increase the 
reliability of connection, and that when the thickness of the 
plated layer of the terminal part in the printed circuit board 
is made smaller than usual depending on the mean particle 
diameter of the conductive particles contained in the 
anisotropic conductive adhesive, it is possible to solve the 
problem that the conductive particles in the anisotropic 
conductive adhesive 6 are buried in the plated layer not to 
obtain stable conductivity. Thus, this invention has been 
completed. 
[0011] 

That is, the invention provides a connecting structure 
of a film carrier, in which a film carrier loaded with an IC 
and a rigid printed circuit board are connected by an 
anisotropic conductive adhesive, wherein an insulating base 
material film of the film carrier is partly or totally removed 
between a part loaded with the IC and the connecting part of 
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the film carrier and the printed circuit board, and the terminal 
part of the printed circuit board is provided with a surface 
treatment layer formed with a thickness equal to or smaller 
than the half of the mean particle diameter of conductive 
particles contained in the anisotropic conductive adhesive. 
[0012] 
[Operation] 

According to the invention, in the connecting structure 
of the film carrier, the film carrier and the printed circuit 
board are connected by the anisotropic conductive adhesive, 
whereby even if the connecting part is made to have a fine pitch 
as much as 0.3 mm or less, the occurrence of short-circuiting 
can be reduced as compared with that in the conventional case 
of soldering connection. Further, it is possible to 
collectively make connecting treatment for the connecting 
portions of the film carrier and the printed circuit board and 
the other connecting portions to be connected by the 
anisotropic conductive adhesive. 
[0013] 

Further, according to the invention, in the connecting 
structure, the insulating base material film of the film 
carrier at the connecting portion between the film carrier and 
the printed circuit board is not removed to remain, so that 
binder of the anisotropic conductive adhesive will not stick 
to the heat pressure head in connection. Further, the 
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anisotropic conductive adhesive will not come out of the 
connecting part to obtain enough adhesive strength. 
[0014] 

Further, according to the invention , in the connecting 
structure, the insulating base material film of the film 
carrier is removed between the IC loaded part and the connecting 
part between the film carrier and the printed circuit board, 
so that stress of distortion due to resin sealing of the IC 
can be relaxed- Accordingly the conducting reliability after 
connection is improved. Further, since the insulating base 
material film of the film carrier is removed, bending of the 
film carrier can be facilitated, whereby even when the sealing 
resin of the IC is raised on the printed circuit board side, 
it is possible to connect the film carrier and the printed 
circuit board without an obstacle. 
[0015] 

Further, the printed circuit board forming the 
connecting structure of the invention is so constructed that 
the thickness of the surface treatment layer made by soldering 
or the like in the terminal part is half or less as large as 
the mean particle diameter of the conductive particle contained 
in the anisotropic conductive adhesive, whereby in connecting 
the terminal part using the anisotropic conductive adhesive, 
the conductive particles in the anisotropic conductive 
adhesive can be prevented from being buried in the surface 
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treatment layer of the terminal part. Accordingly, stable 

conductivity can be obtained. 

[0016] 

[Embodiments ] 

The embodiments of the invention will now be described 
concretely according to the drawings. In the respective 
drawings , the same reference numerals designate the same or 
equivalent elements. 
[0017] 

Embodiment 1 

Figs. 1(a) and (b) are respectively a sectional view and 
a plan view of a connecting structure according to an embodiment 
of the invention. In the connecting structure shown in the 
drawings, similarly to the connecting structure shown in Figs. 
4 and 5, a film carrier 2 loaded with an IC 1 is connected to 
a PCB 3 and an LCD 4 by an anisotropic conductive adhesive 6. 
In this embodiment, an insulating base material film (made of 
polyimide) 2b of the film carrier is not removed in the 
connecting part between the film carrier 2 and the PCB 3 , but 
removed like a slit in a space 2c between the part loaded with 
the IC 1 and the connecting part. 
[0018] 

We have made a connecting structure having the above 
construction, in which the terminal pitch of a terminal part 
connecting the film carrier 2 and the PCB 3 to each other is 
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0.3 mm, and the pitch of a terminal part connecting the film 
carrier 2 and the LCD 4 to each other is 0.18 mm. In this case, 
a surface treatment layer of solder (Pb/Sn=6/4) 0.5 im. thick 
is formed on the terminal part of the PCB 3. CP3131 
manufactured by Sony Chemical Co., Ltd. (having a conductive 
particle diameter of 10 ^m) is applied 30 \xm thick as an 
anisotropic conductive adhesive 6 to both the connecting part 
between the film carrier 2 and the PCB 3 and the connecting 
part between the film carrier 2 and the LCD 4, and they are 

bonded by thermo compression bonding at 170°C and with 40 Kg/cm 2 

for 20 seconds. 

[0019] 

When the thus made connecting structure is tested for 
the continuity after a thermal shock (the cycle of -40°C and 
100°C each for 30 minutes is repeated 100 times), it has been 
confirmed that the maximum resistance value is 1 B or less and 
the continuity reliability is high. 
[0020] 

Embodiments 2 to 4 

A connecting structure is made similarly to the 
embodiment 1 except that the thickness of a surface treatment 
layer formed on a terminal part 3x of a PCB 3 is 1 urn, 3 urn, 
and 5 nm, respectively, and tested for continuity after a 
thermal shock. As a result, when the thickness of the surface 
treatment layer is 1 \im and 3 (xm, the maximum resistance value 
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is 1 Q or less in both cases, and when the thickness of the 
surface treatment layer is 5 nm, the maximum resistance value 
is 11 Q. in all embodiments, it has been confirmed that the 
continuity reliability is high. 
[0021] 

Embodiments 5 to 7 

A connecting structure is made similarly to the 
embodiment 1 except that a terminal part 3x of a PCB 3 is 
subjected to surface treatment by an antioxidant (a glycoat 
under 1 \xm thick) , Sn plating (under 1 \xm thick) , Ni/Au plating 
(Ni 0.5 urn thick/Au 0.2 5 ^m thick), and tested for the 
continuity test after a thermal shock. As a result, in all 
embodiments, the maximum resistance value is 1 Q or less, and 
it has been confirmed that the continuity reliability is high. 
Further, it has been confirmed that the surface treatment layer 
of the terminal part of the PCB 3 is not especially limited 
in kind as far as the thickness of the layer is half or less 
as larger as the mean particle diameter of the conductive 
particle contained in the anisotropic conductive adhesive, so 
various surface treatment layers can be formed. 
[0022] 

Embodiment 8 

Figs. 2(a) and (b) are a sectional view and a plan view 
of a different mode of embodiment according to the invention. 
Also in this invention, similarly to the connecting structure 
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shown in Fig. 1 , a film carrier 2 loaded with an IC 1 is connected 
to a PCB 3 and an LCD 4 by an anisotropic conductive adhesive 
6. According to this embodiment, however, unlike the 
structure of Fig. 1, an insulating base material 2b of the film 
carrier is removed like two slits in a space 2c between the 
part loaded with the IC 1 and the connecting part between the 
film carrier 1 and the PCB 3. According to the invention, as 
described above, in removing the insulating base material film 
2b of the film carrier in the space 2c between the part loaded 
with the IC 1 and the connecting part between the film carrier 
1 and the PCB 3, the removed shape is not especially limited 
as far as the stress of distortion due to resin sealing of the 
IC can be relaxed. 
[0023] 

We have made a connecting structure having the 
construction shown in Fig. 2, in which the terminal pitch is 
similar to that of the embodiment 1 (the connecting terminal 
pitch between the film carrier 2 and the PCB 3 is 0.3 mm, and 
the connecting terminal pitch between the film carrier 2 and 
the LCD 4 is 0.18 mm) . In this case, a surface treatment layer 
of solder (Pb/Sn=6/4) 1 \im thick is formed on the terminal part 
of the PCB 3. Similarly to the embodiment 1, CP3131 
manufactured by Sony Chemical Co., Ltd. (having a conductive 
particle diameter of 10 (mm) is applied 30 ixm thick as an 
anisotropic conductive adhesive 6 to both the connecting part 
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between the film carrier 2 and the PCB 3 and the connecting 
part between the film carrier 2 and the LCD 4, and they are 

bonded by thermo compression bonding at 17 0°C and with 4 0 Kg/cm 2 

for 20 seconds. 

[0024] 

When the thus made connecting structure is tested for 
the continuity after a thermal shock similarly to the 
embodiment 1, it has been confirmed that the maximum resistance 

value is 1 Q or less and the continuity reliability is high. 
[0025] 

Embodiment 9 

Fig. 3 is a sectional view of a further different mode 
of embodiment according to the invention. In this embodiment, 
a film carrier 2 loaded with an IC 1 is connected to the upper 
side of a PCB 3 by an anisotropic conductive adhesive 6, and 
the others are similar to those of the connecting structure 
shown in Fig. 1. 
[0026] 

We have made a connecting structure having the 
construction shown in Fig. 3, in which the terminal pitch is 
similar to that of the embodiment 1 (the connecting terminal 
pitch between the film carrier 2 and the PCB 3 is 0.3 mm, and 
the connecting terminal pitch between the film carrier 2 and 
the LCD 4 is 0.18 mm) . In this case, a surface treatment layer 
of solder (Pb/Sn=6/4) 1 \im thick is formed on the terminal part 
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of the PCB 3. Similarly to the embodiment 1, CP3131 
manufactured by Sony Chemical Co., Ltd. (having a conductive 
particle diameter of 10 ^m) is applied 3 0 urn thick as an 
anisotropic conductive adhesive 6 to both the connecting part 
between the film carrier 2 and the PCB 3 and the connecting 
part between the film carrier 2 and the LCD 4, and they are 

bonded by thermo compression bonding at 170°C and with 40 Kg/cm 2 

for 20 seconds. 

[0027] 

When the thus made connecting structure is tested for 

the continuity after a thermal shock similarly to the 

embodiment 1 , it has been confirmed that the maximum resistance 

value is 1 Q or less and the continuity reliability is high. 
[0028] 

Comparative Example 1 

We have made a connecting structure having the 
construction shown in Fig. 4, in which the terminal pitch is 
similar to that of the embodiment 1 (the connecting terminal 
pitch between the film carrier 2 and the PCB 3 is 0.3 mm, and 
the connecting terminal pitch between the film carrier 2 and 
the LCD 4 is 0.18 mm) . In this case, a surface treatment layer 
of solder (Pb/Sn=6/4) 1 jim thick is formed on the terminal part 
of the PCB 3. Similarly to the embodiment 1, CP3131 
manufactured by Sony Chemical Co., Ltd. (having a conductive 
particle diameter of 10 nm) is applied 30 ym thick as an 
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anisotropic conductive adhesive 6 to both the connecting part 
between the film carrier 2 and the PCB 3 and the connecting 
part between the film carrier 2 and the LCD 4, and they are 

bonded by thermo compression bonding at 170°C and with 40 Kg/cm 2 

for 20 seconds. 

[0029] 

When the thus made connecting structure is tested for 
the continuity, at the initial stage, the continuity is 
favorable, but after a thermal shock similar to that of the 
embodiment 1 is applied in 50 cycles, a connecting failure is 
caused. This results from that since the insulating base 
material film 2b of the film carrier is not removed, the 
distortion of sealing resin 7 of the IC 1 and the distortion 
of connection between the film carrier 2 and the LCD 4 are 
concentrated on the connecting part between the film carrier 
2 and the PCB 3 . 
[0030] 

Comparative Example 2 

We have made a connecting structure having the 
construction shown in Fig. 5, in which the terminal pitch is 
similar to that of the embodiment 1 (the connecting terminal 
pitch between the film carrier 2 and the PCB 3 is 0.3 mm, and 
the connecting terminal pitch between the film carrier 2 and 
the LCD 4 is 0.18 mm) . In this case, a surface treatment layer 
of solder (Pb/Sn=6/4) 1 ^m thick is formed on the terminal part 
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of the PCB 3. Similarly to the embodiment 1, CP3131 
manufactured by Sony Chemical Co., Ltd. (having a conductive 
particle diameter of 10 \im) is applied 30 \xm thick as an 
anisotropic conductive adhesive 6 to both the connecting part 
between the film carrier 2 and the PCB 3 and the connecting 
part between the film carrier 2 and the LCD 4, and they are 
bonded with a polyimide sheet (25 (uun thick) placed on a 
press-bonding part by thermo compression bonding at 170°C and 
with 4 0 Kg/cm 2 for 20 seconds. 
[0031] 

The thus made connecting structure is inferior in 
adhesive strength between the bonded terminal parts, so tat 
after press-bonding, floating is caused. 
[0032] 

Comparative Examples 3 to 4 

Connecting structures are made similarly to the 
embodiment 1 except that the thickness of a surface treatment 
layer formed of solder on a terminal part of a PCB 3 is 10 urn 
and 20 \im, respectively, and tested for continuity after a 
thermal shock. As a result, when the thickness of the surface 
treatment layer is 10 |um, the maximum resistance value is 7 8 
Q, and when it is 20 jim, the maximum resistance value is infinity. 
Therefore, it has been confirmed that they have no continuity 
reliability. Taking microphotographs of these connecting 
parts, it has been observed that the conductive particles are 
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buried in the solder plated layer, and the solder plating is 

separated from a connecting interface. 

[0033] 

[Advantage of the Invention] 

According to the invention, in the connecting structure, 
even if the pattern of the connecting part between the film 
carrier and the printed circuit board is made fine, short- 
circuit is not caused. Furthermore, the film carrier and the 
printed circuit board are connected to each other with enough 
adhesive strength and with high reliability. 
[Brief Description of the Drawings] 

Fig. 1 shows a sectional view (a) and a plan view (b) 
of a connecting structure according to an embodiment of the 
invention; 

Fig. 2 shows a sectional view (a) and a plan view (b) 
of a connecting structure according to another embodiment of 
the invention; 

Fig. 3 is a sectional view of a connecting structure 
according to another embodiment of the invention; 

Fig. 4 is a sectional view of the conventional connecting 
structure; 

Fig. 5 is a sectional view of the conventional connecting 
structure; and 

Fig. 6 is a sectional view of the conventional connecting 
structure. 
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[Description of the Reference Numerals and Signs] 

1: IC 2: film carrier 2a: print conductor of film 
carrier 2b ; insulating base material film of film carrier 2x : 
terminal part of film carrier 3 : printed circuit board 4 : LCD 
5: solder 6: anisotropic conductive adhesive 7: sealing 
resin 
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